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ABSTRACT

This study was carried out to investigate the sheet properties of Morus Hanji, made
by different pulping methods, such as alkali, alkali-peroxide and sulfomethylated pulping,
and different stocks composed to bast and whole stalk fibers. Two species of Morus,
M. alba and M. [hou, were used.

Pulp yield of the whole stalk parts, its brightness and opacity were higher than those
of bast part. In particular sulfomethylated pulp has higher brightness of 62~63%, than
other pulps (average brightness 30~40%). In mechanical properties, paper made of bast
fiber has higher strength than those of the whole stalks. Hanji made from M. lhou, whole
stalk, and sulfomethylated pulp gave better sheet formation and higher strength than
those of the others. Hanji from M. alba bast fiber and whole stalk pulps were not so
good sheet properties.

Keywords @ Morus hanji, alkali pulping, alkali-peroxide pulping, sulfomethylated
pulping, sheet formation, physical property
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Table 1. Pulping conditions of Hanji samples
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Hanji name I‘;ueltp}:(r)lg Cooking solution Liquid ratio T(eorgi) ’ 2;:::‘6)
BF-Mal AKP NaOH, AA" 18% 1:7 150 60
WS-Ma2 NaOH, AA 20% 1:6 170 60
BF-Ma3 APP NaOH, H:0,(3%), AA 18% 1:7 150 60
WS-Ma4 NaOH, H:0,(3%), AA 20% 1:6 170 60
BF-Ma$ SMP 1 M Na,;SO;, 1:6 170 60
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BF-Ml1 AKP NaOH, AA 18% 1:7 150 60
WS-MI2 NaOH, AA 20% 1:6 170 60
BF-MI3 APP NaOH, H:0,(3%), AA 18% 1:7 150 60
WS-M4 NaOH, H.0,(3%), AA 20% 1:6 170 60
BF-MI5 SMP 1 M Na,SO;, 1:6 170 60
WS-M16 0.3 M carbonyl compound 1:6 180 240
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Table 2. Anatomical characteristics of M. alba and M. lhou bast fiber

. Fiber length (mm) Fiber width (um) Lumen width (¢m)
Species Range Average Range Average Range Average
M. alba 2.62~26.45 8.79 10.5~51.0 25.61 3.5~32.0 11.95
M. [hou 2.84~30.78 10.31 13.0~61.0 26.86 5.0~51.0 12.66
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Table 3. Pulping characteristics of M. alba and M. lhou

Hanji name Yield (%) Kappa No. Delignification (%)
BF-Mal 39.6 9.7 94.4
WS-Ma2 46.4 15.8 95.1
BF-Ma3 36.1 9.3 95.0
WS-Mad 47.0 153 95.2
BF-Ma$5 41.6 11.9 92.7
WS-Ma6 42.1 14.4 95.9
BF-Ml1 31.3 9.2 95.8
WS-MI12 44.6 15.4 95.4
BF-M13 36.1 9.4 95.1
WS-Mli4 46.0 15.2 95.3
BF-MI5 363 10.6 94.5
WS-Ml6 434 14.5 95.7
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Fig. 1. Comparison of apparent density and basis
weight of M alba Hanji.

Fig. 2. Comparison of apparent density and basis
weight of M. lhou Hanji.
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Fig. 3. Comparison of brightness and opacity of M.
alba Hanji.
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Table 4. Mechanical properties of M. alba Hanji
Sheet name BF-Mal WS-Ma2 BF-Ma3 WS-Mad BF-Ma5 WS-Ma6
Properties
Burst Index
1.28 0.38 22 56 121 1.43
(kPa-m’/g) 3 0
Tear Index 5.15 1.04 149 112 3.12 115
(mN-m’/g)
Breaking Length 1.35 0.62 1.09 0.85 0.84 2.67
(k)
TEA (J/m’) 6.14 2.03 9.61 2.54 6.67 7.19
MIT Folding 16.8 1.0 20.3 27 75 252
Endurance (time)
Table 5. Mechanical properties of M. /hou Hanji
Sheet name BF-Ml11 WS-MI2 BF-MI3 WS-Ml4 BF-MI5 WS-Mi6
Properties
Burst Index
1. . . . . .
Pai/e) 59 0.42 1.58 0.55 1.13 1.06
Tear Index
4.0 . . . . .
() 6 0.83 2.95 0.85 3.16 1.01
Breaking Length 1.28 0.83 0.80 1.15 1.03 1.94
(km)
TEA (J/m7) 9.33 2.83 6.90 3.67 7.16 4.67
MIT Folding 173 1.0 6.4 25 10.5 58

Endurance (time)
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